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A - HEC-RAS Results
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B - HEC-RAS Results
Proposed

Subcritical Flow (Floodplain) 









































C - HEC-RAS Results
Proposed

Mixed Flow (Stone Sizing)









































D - Upstream Sieve Analysis 











E - Sediment Transport Results 









































F - Stone Sizing Calculations



















































































G - Retaining Wall Design
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Seismic Equations Used for Enviro-Block™ Stability Calculations 

Mononobe-Okabe Seismic Active Earth Force Solution 
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and 

 = angle of the slope behind the wall 
 = counter-clockwise rotation of the wall from the horizontal 

 = angle of wall friction 
 = internal angle of friction of the backfill 

soil  = density of the soil in the backfill 

hlk  = horizontal earthquake acceleration component
g

vk  = verticall earthquake acceleration component
g

Location of Resultant Force 
HYpe 6.0= (typical) 
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Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Surcharge Parameters Cross Section
Hwall 20.00ft Surchargeuniform 0.00lb/ft² A

Wall Batter 6.00V:1H 12

Slope Batter 2.00H:1V 4 Surchargestrip 0.00lb/ft²

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² TRUE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Ka Fa Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

50.66lb/ft² 0.42 9,857.69lb/ft 3,479.08lb/ft 29,149.98lb/ft 17,871.34lb/ft 9,223.34lb/ft 1.94 1.5

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -1.07ft Middle Third ±1.67ft

SMresisting SMdriving Overturning CalTrans Spec 1,046.48lb/ft² Bearing qtoe 1,046.48lb/ft² Bearingallowable 4,800.00lb/ft²

237,544.17lb 60,652.32lb 3.92 2.0 4,783.52lb/ft² Bearing qheel 4,783.52lb/ft² FOSbearing 3.00
3,202.41lb/ft² Bearing qmax 4,783.52lb/ft² FOSultimate 3.01

Angle Data Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 6.42ft
d 20.67º 0.361rad gsoileq 120.00lb/ft³ H'wall 0.00ft Ycentroid 8.88ft
a 26.57º 0.464rad geq 0.00lb/ft³ W'wall 0.00lb Lbase 10.00ft
q 9.46º 0.165rad Wwall 26,025.00lb Fp 0.00lb/ft Yp 6.58ft

jbase 0.47μ ½ Blocks 18 0.33H
½ Earth 14

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base



Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Cross Section
Hwall 20.00ft Surchargeuniform 870.00lb/ft² 0 Seismic A

Wall Batter 6.00V:1H 12 kh 0.21

Slope Batter Flat 9 Surchargestrip 0.00lb/ft² kv 0.00

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² FALSE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Kae Fae Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

77.56lb/ft² 0.37 15,093.42lb/ft 5,326.93lb/ft 38,506.76lb/ft 23,485.97lb/ft 14,122.15lb/ft 1.66 1.125

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -0.11ft Middle Third ±1.67ft

SMresisting SMdriving Overturning CalTrans Spec 3,601.23lb/ft² Bearing qtoe 3,601.23lb/ft² Bearingallowable 6,800.00lb/ft²

315,329.50lb 118,638.22lb 2.66 1.500 4,100.13lb/ft² Bearing qheel 4,100.13lb/ft² FOSbearing 1.50
5,025.71lb/ft² Bearing qmax 4,100.13lb/ft² FOSultimate 2.49

Angle Data 99.46º 1.736rad Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 6.42ft
d 20.67º 0.361rad gsoileq 207.00lb/ft³ H'wall 0.00ft Ycentroid 8.88ft
a 0.00º 0.000rad geq 87.00lb/ft³ W'wall 0.00lb Lbase 10.00ft
q 9.46º 0.165rad Wwall 33,637.50lb Fp 0.00lb/ft Ype 11.84ft

jbase 0.47μ ½ Blocks 18 0.60H
q' 11.86º 0.207rad ½ Earth 14 z ̅̄ 8.40ft

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base
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Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Surcharge Parameters Cross Section
Hwall 15.00ft Surchargeuniform 0.00lb/ft² B

Wall Batter 6.00V:1H 12

Slope Batter 2.00H:1V 4 Surchargestrip 0.00lb/ft²

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² TRUE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Ka Fa Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

50.66lb/ft² 0.42 5,544.95lb/ft 1,956.98lb/ft 16,493.96lb/ft 10,114.09lb/ft 5,188.13lb/ft 1.95 1.5

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -0.81ft Middle Third ±1.25ft

SMresisting SMdriving Overturning CalTrans Spec 765.55lb/ft² Bearing qtoe 765.55lb/ft² Bearingallowable 4,000.00lb/ft²

100,880.49lb 25,587.70lb 3.94 2.0 3,632.84lb/ft² Bearing qheel 3,632.84lb/ft² FOSbearing 3.00
2,408.83lb/ft² Bearing qmax 3,632.84lb/ft² FOSultimate 3.30

Angle Data Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 4.82ft
d 20.67º 0.361rad gsoileq 120.00lb/ft³ H'wall 0.00ft Ycentroid 6.67ft
a 26.57º 0.464rad geq 0.00lb/ft³ W'wall 0.00lb Lbase 7.50ft
q 9.46º 0.165rad Wwall 14,737.50lb Fp 0.00lb/ft Yp 4.93ft

jbase 0.47μ ½ Blocks 11 0.33H
½ Earth 7

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base



Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Cross Section
Hwall 15.00ft Surchargeuniform 660.00lb/ft² 0 Seismic B

Wall Batter 6.00V:1H 12 kh 0.21

Slope Batter Flat 9 Surchargestrip 0.00lb/ft² kv 0.00

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² FALSE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Kae Fae Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

77.94lb/ft² 0.37 8,531.06lb/ft 3,010.87lb/ft 21,345.47lb/ft 13,009.32lb/ft 7,982.09lb/ft 1.63 1.125

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -0.04ft Middle Third ±1.25ft

SMresisting SMdriving Overturning CalTrans Spec 2,753.52lb/ft² Bearing qtoe 2,753.52lb/ft² Bearingallowable 5,300.00lb/ft²

131,304.24lb 50,391.18lb 2.61 1.500 2,938.60lb/ft² Bearing qheel 2,938.60lb/ft² FOSbearing 1.50
3,754.06lb/ft² Bearing qmax 2,938.60lb/ft² FOSultimate 2.71

Angle Data 99.46º 1.736rad Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 4.82ft
d 20.67º 0.361rad gsoileq 208.00lb/ft³ H'wall 0.00ft Ycentroid 6.67ft
a 0.00º 0.000rad geq 88.00lb/ft³ W'wall 0.00lb Lbase 7.50ft
q 9.46º 0.165rad Wwall 18,587.50lb Fp 0.00lb/ft Ype 8.88ft

jbase 0.47μ ½ Blocks 11 0.60H
q' 11.86º 0.207rad ½ Earth 7 z ̅̄ 6.31ft

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base
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Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Surcharge Parameters Cross Section
Hwall 12.50ft Surchargeuniform 0.00lb/ft² C

Wall Batter 6.00V:1H 12

Slope Batter 2.00H:1V 4 Surchargestrip 0.00lb/ft²

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² TRUE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Ka Fa Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

50.66lb/ft² 0.42 3,850.66lb/ft 1,359.02lb/ft 13,454.67lb/ft 8,289.96lb/ft 3,602.87lb/ft 2.30 1.5

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -0.87ft Middle Third ±1.25ft

SMresisting SMdriving Overturning CalTrans Spec 539.05lb/ft² Bearing qtoe 539.05lb/ft² Bearingallowable 4,000.00lb/ft²

77,027.50lb 14,807.69lb 5.20 2.0 3,048.87lb/ft² Bearing qheel 3,048.87lb/ft² FOSbearing 3.00
1,939.66lb/ft² Bearing qmax 3,048.87lb/ft² FOSultimate 3.94

Angle Data Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 4.62ft
d 20.67º 0.361rad gsoileq 120.00lb/ft³ H'wall 0.00ft Ycentroid 5.45ft
a 26.57º 0.464rad geq 0.00lb/ft³ W'wall 0.00lb Lbase 7.50ft
q 9.46º 0.165rad Wwall 12,262.50lb Fp 0.00lb/ft Yp 4.11ft

jbase 0.47μ ½ Blocks 9 0.33H
½ Earth 6

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base



Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Cross Section
Hwall 12.50ft Surchargeuniform 550.00lb/ft² 0 Seismic C

Wall Batter 6.00V:1H 12 kh 0.21

Slope Batter Flat 9 Surchargestrip 0.00lb/ft² kv 0.00

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² FALSE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Kae Fae Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

77.94lb/ft² 0.37 5,924.35lb/ft 2,090.88lb/ft 17,441.64lb/ft 10,691.63lb/ft 5,543.12lb/ft 1.93 1.125

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -0.34ft Middle Third ±1.25ft

SMresisting SMdriving Overturning CalTrans Spec 1,692.49lb/ft² Bearing qtoe 1,692.49lb/ft² Bearingallowable 5,300.00lb/ft²

100,502.66lb 29,161.56lb 3.45 1.500 2,958.61lb/ft² Bearing qheel 2,958.61lb/ft² FOSbearing 1.50
2,842.78lb/ft² Bearing qmax 2,958.61lb/ft² FOSultimate 2.69

Angle Data 99.46º 1.736rad Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 4.62ft
d 20.67º 0.361rad gsoileq 208.00lb/ft³ H'wall 0.00ft Ycentroid 5.45ft
a 0.00º 0.000rad geq 88.00lb/ft³ W'wall 0.00lb Lbase 7.50ft
q 9.46º 0.165rad Wwall 15,562.50lb Fp 0.00lb/ft Ype 7.40ft

jbase 0.47μ ½ Blocks 9 0.60H
q' 11.86º 0.207rad ½ Earth 6 z ̅̄ 5.26ft

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base
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Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Surcharge Parameters Cross Section
Hwall 10.00ft Surchargeuniform 0.00lb/ft² D

Wall Batter 6.00V:1H 12

Slope Batter 2.00H:1V 4 Surchargestrip 0.00lb/ft²

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² TRUE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Ka Fa Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

50.66lb/ft² 0.42 2,464.42lb/ft 869.77lb/ft 7,453.95lb/ft 4,573.20lb/ft 2,305.84lb/ft 1.98 1.5

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -0.58ft Middle Third ±0.83ft

SMresisting SMdriving Overturning CalTrans Spec 460.29lb/ft² Bearing qtoe 460.29lb/ft² Bearingallowable 4,000.00lb/ft²

30,510.17lb 7,581.54lb 4.02 2.0 2,521.29lb/ft² Bearing qheel 2,521.29lb/ft² FOSbearing 3.00
1,615.49lb/ft² Bearing qmax 2,521.29lb/ft² FOSultimate 4.76

Angle Data Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 3.23ft
d 20.67º 0.361rad gsoileq 120.00lb/ft³ H'wall 0.00ft Ycentroid 4.44ft
a 26.57º 0.464rad geq 0.00lb/ft³ W'wall 0.00lb Lbase 5.00ft
q 9.46º 0.165rad Wwall 6,675.00lb Fp 0.00lb/ft Yp 3.29ft

jbase 0.47μ ½ Blocks 6 0.33H
½ Earth 2

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base



Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Cross Section
Hwall 10.00ft Surchargeuniform 440.00lb/ft² 0 Seismic D

Wall Batter 6.00V:1H 12 kh 0.21

Slope Batter Flat 9 Surchargestrip 0.00lb/ft² kv 0.00

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² FALSE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Kae Fae Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

77.94lb/ft² 0.37 3,791.58lb/ft 1,338.17lb/ft 9,007.38lb/ft 5,478.41lb/ft 3,547.59lb/ft 1.54 1.125

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity 0.03ft Middle Third ±0.83ft

SMresisting SMdriving Overturning CalTrans Spec 1,870.07lb/ft² Bearing qtoe 1,870.07lb/ft² Bearingallowable 5,300.00lb/ft²

37,163.38lb 14,930.72lb 2.49 1.500 1,732.89lb/ft² Bearing qheel 1,732.89lb/ft² FOSbearing 1.50
2,432.84lb/ft² Bearing qmax 1,870.07lb/ft² FOSultimate 4.25

Angle Data 99.46º 1.736rad Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 3.23ft
d 20.67º 0.361rad gsoileq 208.00lb/ft³ H'wall 0.00ft Ycentroid 4.44ft
a 0.00º 0.000rad geq 88.00lb/ft³ W'wall 0.00lb Lbase 5.00ft
q 9.46º 0.165rad Wwall 7,775.00lb Fp 0.00lb/ft Ype 5.92ft

jbase 0.47μ ½ Blocks 6 0.60H
q' 11.86º 0.207rad ½ Earth 2 z ̅̄ 4.21ft

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base
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Stability Calculations for Enviro-Block™ Retaining Wall System 4/6/2021

Wall Parameters Surcharge Parameters Cross Section
Hwall 7.50ft Surchargeuniform 0.00lb/ft² E

Wall Batter 6.00V:1H 12

Slope Batter 2.00H:1V 4 Surchargestrip 0.00lb/ft²

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² TRUE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Ka Fa Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

50.66lb/ft² 0.42 1,386.24lb/ft 489.25lb/ft 5,371.90lb/ft 3,318.73lb/ft 1,297.03lb/ft 2.56 1.5

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -0.59ft Middle Third ±0.83ft

SMresisting SMdriving Overturning CalTrans Spec 309.47lb/ft² Bearing qtoe 309.47lb/ft² Bearingallowable 4,000.00lb/ft²

19,815.32lb 3,198.46lb 6.20 2.0 1,839.29lb/ft² Bearing qheel 1,839.29lb/ft² FOSbearing 3.00
1,157.75lb/ft² Bearing qmax 1,839.29lb/ft² FOSultimate 6.52

Angle Data Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 3.02ft
d 20.67º 0.361rad gsoileq 120.00lb/ft³ H'wall 0.00ft Ycentroid 3.24ft
a 26.57º 0.464rad geq 0.00lb/ft³ W'wall 0.00lb Lbase 5.00ft
q 9.46º 0.165rad Wwall 4,950.00lb Fp 0.00lb/ft Yp 2.47ft

jbase 0.47μ ½ Blocks 4 0.33H
½ Earth 2

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base









Stability Calculations for Enviro-Block™ Retaining Wall System 4/8/2021

Wall Parameters Cross Section
Hwall 5.00ft Surchargeuniform 220.00lb/ft² 0 Seismic F

Wall Batter 6.00V:1H 12 kh 0.21

Slope Batter Flat 9 Surchargestrip 0.00lb/ft² kv 0.00

jbackfill 31.00º 0.541 Widthsurcharge 0.00ft 0

jbase 25.00º 0.436 Distapplication 0.00ft 0

gsoil 120.00lb/ft³ Surchargehorizontal 0.00lb/ft² delta = 2/3
Surchargevertical 0.00lb/ft² FALSE

Sliding Analysis Summary
Equivalent 

Fluid Pressure

Earth Pressure 

Coefficient

Active Earth 

Pressure

Earth Friction 

on Wall

Reaction at 

Base
Resisting Force Driving Force Factor of Safety

EFP Kae Fae Ffwall Fnbase SFresisting SFdriving Sliding CalTrans Spec

77.94lb/ft² 0.37 947.90lb/ft 334.54lb/ft 4,169.15lb/ft 2,583.21lb/ft 886.90lb/ft 2.91 1.125

Overturning Analysis Summary Bearing Summary Analysis
Moment 

Resisting
Moment Driving Factor of Safety Eccentricity -0.36ft Middle Third ±0.83ft

SMresisting SMdriving Overturning CalTrans Spec 468.82lb/ft² Bearing qtoe 468.82lb/ft² Bearingallowable 5,300.00lb/ft²

13,810.08lb 1,866.34lb 7.40 1.500 1,198.84lb/ft² Bearing qheel 1,198.84lb/ft² FOSbearing 1.50
970.20lb/ft² Bearing qmax 1,198.84lb/ft² FOSultimate 6.63

Angle Data 99.46º 1.736rad Mass Data Additional Equivalents Moments
b 80.54º 1.406rad gblock 138.00lb/ft³ F'a 0.00lb/ft Xcentroid 2.83ft
d 20.67º 0.361rad gsoileq 208.00lb/ft³ H'wall 0.00ft Ycentroid 2.02ft
a 0.00º 0.000rad geq 88.00lb/ft³ W'wall 0.00lb Lbase 5.00ft
q 9.46º 0.165rad Wwall 3,887.50lb Fp 0.00lb/ft Ype 2.96ft

jbase 0.47μ ½ Blocks 3 0.60H
q' 11.86º 0.207rad ½ Earth 1 z ̅̄ 2.10ft

Legend Project: Federal Blvd Dechannelization
b Rotation of wall from the horizontal Enviro-Block Retaining Wall
d Angle of earth pressure, wall friction Designed by: JM Date: 04/05/2021
a Angle of the slope behind the wall Reviewed by: DMS Date: 04/06/2021
q Rotation of wall from the vertical Approved by: DMS Date: 04/06/2021
j Internal friction of the backfill material

jbase Friction angle of the base



H - VCP Encasement Calculation
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